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Figure 4-2. Average Daily Raw and Settled Turbidity, and Raw Water Temperature (Apr-June 2015)

Figure 4-3. Average Daily Raw and Settled Turbidity, and Raw Water Temperature (July-September 2015)
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Chapter 5 - Presentation of Testing Results

This Chapter presents a summary of the results from the three quarters of pilot testing. Additional detail is
provided in following sections for the ballasted flocculation testing, ozone bench scale testing performed prior to
the pilot study commencing, and simulated distribution system testing.

5.1 Summary of Pilot Filter Run Results

The three quarter testing period (January-September 2015) encompassed a total of 230 pilot filter runs for each
filter configuration (Filter 1 & Filter 2). A chronology of testing was provided in Table 4-1. Also, as stated in
prior Chapters, all of the data summary sheets from each run can be found in Appendix F. The pilot filters
performed well at all filtration rates during each season of testing, and were able to handle changes in source
water quality parameters (temperature, settled water turbidities, pH, etc.). A box-plot illustrating average filtered
water turbidities during the pilot study is shown in Figure 5-1 and a probability plot presenting average particle
counts is in Figure 5-2. The box-plot shows that the median value of 0.03 NTU for the pilot filtration rates of 6.0,
8.0, and 12.0 gpm/sf was also the third quartile value (achieved 25% of the time). At all filtration rates tested,
filtered water turbidities less than 0.05 were achieved > 75% of the time.

With regards to filtered water turbidities and unit filter run volumes (run time), both filters demonstrated their
ability to meet or exceed the stated goals and benchmarks. While there were some slight differences in headloss
rates and filter run lengths, neither filter configuration showed it was markedly better-suited to treat the WTP’s
source water. Therefore it is recommended that the City be able to use either media configuration during future
design efforts.

511 Experiment 1 - Deep Bed Media, High-Rate Filtration

A total of 150 pilot filter runs were performed as part of Experiment 1. Data was collected intermittently between
January and September, and the top 40 optimized runs are shown in Figures 5-3 and 5-4. Early pilot runs focused
on filter aid polymer doses around 0.036 mg/L. While this resulted in runs that met or approached the 10,000
UFRV goal at the 6.0 and 8.0 gpm/sf filtration rate before turbidity breakthrough (when filtered water turbidity
rose >0.15 NTU), it was hypothesized that increasing the polymer dose could optimize run times. After increasing
the filter aid polymer dose to around 0.050 mg/L, it became routine to have filter runs that exceeded the 10,000
UFRV goal at all filtration rates. At even higher filter aid polymer doses, upwards of 0.080 mg/L, filter run
performance was decreased as headloss developed at a much higher rate and runs were terminated due to terminal
headloss.

51.2 Experiment 2 - Evaluation of Intermediate Ozone + Filtration (Winter) and
Experiment 5 - Evaluation of Intermediate Ozone + Filtration (Spring and Summer)

Pilot filter runs using intermediate ozonation of the WTP settled water during the winter were performed at
filtration rates of 8.0 gpm/sf and 10.0 gpm/sf. Testing of intermediate ozonation during the spring was performed
during a two week period from the end of May to the beginning of June at the 10.0 gpm/sf filtration rate. Summer
ozonation testing took place during the month of August, where the ozone system was occasionally turned on and
off during the middle of the runs for comparison purposes. Over the course of the nine months, there were a total
of 57 pilot filter runs using intermediate ozonation.

Figure 5-5 shows a top 20 summary of the optimized Experiment 2 runs that met the UFRV goal of 10,000 gal/sf.
The majority of the optimized runs ended on time (surpassed UFRV goal) or turbidity breakthrough, so it is
possible that higher filter aid doses could have lengthened filter run times. Alternately, it may be possible that
ozone is impacting the characteristics of the water such that a different (or additional) filter aid polymer may be
needed for improved performance. Due to the potential for increasing filter run lengths with additional
optimization, it is likely that intermediate ozonation may impart some benefits to improving filtration
performance.
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Figure 5-1. Range of Filtered Water Turbidities during Pilot Study for Both Filters
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